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several recent field studies. Aćimović et al. (2015) showed that 1-2 apple tree injection of 108 potassium phosphite and acibenzolar-S-methyl provided good control of blossom and shoot 109 blight (Acimovic et al. 2015) . Our previous study demonstrated that oxytetracycline injection 
116

MATERIALS & METHODS
117
Treatments of plant activators and antibiotics. The chemical inducers tested in field trials 118 consisted of salicylic acid (abbreviated as "SA"), oxalic acid ("OA"), potassium phosphate 119 dibasic ("PHI"), acibenzolar-S-methyl ("ASM," Actigard 50 WP, Syngenta), imidacloprid titers as genome copy number using a standard curve described previously (Trivedi et al. 2009 ).
194
To determine the effect of treatments on Las titers in leaves, treatment effect was expressed as glyceraldehyde-3-phosphate dehydrogenase-C (GAPDH-C) was used as an endogenous control.
216
All primer sequences used in this study were specific to sweet orange (Citrus sinensis) and their 217 origins and targets were summarized in Table 2 .
218
Relative gene expression was computed using 2 -∆∆Ct method described by Livak and adjusted to heterogeneous autoregressive variance covariance structure of first order (α = 0.05) and a comparison for the main effects were performed using Dunnett's test (tested at P < 0.05).
232
All data in the graphs were presented as mean ± standard error. Error bars represent standard 233 error of mean (n=4 in trial I and II, n=10 in trial III).
234
RESULTS
235
Effect of activators and antibiotic treatments on Las titer and HLB disease increase. (Fig.3A) , but Las titer began to increase after 246 reaching the bottom whereas the combination of oxytetracycline and streptomycin had a long-247 lasting effect in suppressing Las population. SA also significantly reduced disease severity 248 (Fig.3B ) in treated trees as compared to water-injected control trees.
249
In trial I, the most effective compounds in suppression of Las titer growth and disease 250 development were PCN and OTC, followed by SA, OA, PHI, STM and ASM (Figs 1A and 2A) .
251
It is noteworthy that streptomycin at 1.25g/tree had almost no effect in suppressing Las. In disease severity of approximately 3.5 in mature trees at the beginning of trial III (Fig. 3B) (Fig. 3 A and B) .
261
Effect of inducer and antibiotic treatments on yield and quality. In trial I, all three antibiotics 262 significantly increased fruit yield ( Fig. 2A) and PHI (Table 3 ). In addition, trees treated with ASM and antibiotics OTC+STM showed a 273 higher brix and brix/acidity ratio, indicating an increased level of sugar content.
274
PR gene expression in leaves. Different expression levels of PR genes were induced when trunk 275 injected with OA, SA, PHI and ASM. When compared to the water injected control, trunk 276 injection of SA into citrus trees resulted in significant induction of PR-1 gene ranging from 2.6 277 to 3.5-fold change and PR-2 genes ranging from 9.6 to 14.5-fold change at 2, 4 and 7 days after 278 injection (Fig. 4 A and B) . Similarly, ASM injection led to significant induction of PR-1 gene 279 ranging from 2.9 to 4.1-fold change and PR-2 gene ranging from 13.9 to 15.8-fold change at 2, 4 280 and 7 days after injection (Fig. 4 A and B) . PHI injection significantly induced PR-2 gene 281 expression at levels ranging from 5.3 to 11.8-fold change at 2, 4 and 7 days after injection (Fig. 282 4B). None of the four activators was able to induce PR-3 gene expression (Fig. 4C ). Significant 283 induction of PR-15 gene expression at levels from 3.4 to 5.5-fold change was observed with OA 284 injection at 2, 4 and 7 days after injection (Fig. 4D) . The temporal induction pattern was similar 285 among PR-1, PR-2 and PR-15 genes in all treatments with a peak expression level at 4 days after 286 injection induction and quickly diminished at 7 days after injection. At 14 days after injection, neglectable. In addition, current injection technology and equipment is labor intensive and costly 390 and may not be able to scale up to cope with hundreds of thousands of Las-infected trees.
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